Role of the amygdala in ethanol withdrawal seizures.
Ethanol withdrawal (ETX) after induction of ethanol dependence results in a syndrome that includes enhanced seizure susceptibility. During ETX in rodents, generalized audiogenic seizures (AGS) can be triggered by intense acoustic stimulation. Previous studies have implicated specific brainstem nuclei in the neuronal network that initiates and propagates AGS during ETX. Although ethanol and ETX are known to affect amygdala neurons, involvement of the amygdala in the network subserving AGS is unclear. Since ethanol and ETX affect N-methyl-d-aspartate (NMDA) receptors in the amygdala, the present study evaluated the effect of focally microinjecting a NMDA antagonist into the amygdala of rats treated with a binge protocol (intragastric administration of ethanol 3 times daily for 4 days). Separate experiments examined extracellular neuronal firing in the amygdala. Cannulae or microwire electrodes were chronically implanted into the amygdala, and changes in seizure behaviors and/or extracellular action potentials were evaluated. Bilateral focal microinjection of a NMDA antagonist, 2-amino-7-phosphonoheptanoate (AP7), into either central nucleus or lateral nucleus of the amygdala (LAMG) significantly reduced AGS. The doses of AP7 and time course of effect were similar in each site, suggesting that both amygdala nuclei participate in the AGS network. Acoustic responses of LAMG neurons were significantly decreased 1 h after the first ethanol dose and also during ETX, as compared to pre-binge controls. However, LAMG neurons consistently exhibited rapid tonic firing during the generalized tonic convulsions of AGS. These findings suggest a critical role of the amygdala in the ETX seizure network in generating tonic convulsions during AGS.